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PREFACE

The prediction of fields radiated by shipboard antennas is com-
plicated by the presence of parasitically excited superstructure which
warps and deteriorates the far-field patterns. If antennas are to be
located in some logical manner on the ship, or if the ship design itself
ir to take account of the primary radiating elements, then some guides
must be found to account for the influence of superstructure on antenna
patterns. To this end, a handbook has been compiled, giving patterns
of a thin, linear, vertical antenna radiating in the presence of cylindricai
conducting structures of various cross-sectional shape. The model used
to approximate this configuration is that of an infinite line source, repre-
senting the dipole, radiating in the presence of an array of thin, infinite
wires parallel to each other and outlining the surface of the offending
cylindriral structure. It has been shown [1] that such a wire approxi-
mation is electrically similar to the solid metallic surface if at least
5 wires per wavelength of perimeter are used. It has also been shown[2]
that the patterns obtained from the infinitely tall model in the plane
normal to the cylinder axis are good approximations to those obtained
from the actual finite height configuration so long as the offending
structure is taller than the source antenna, preferably twice as tall[3] .

Because long distance communication systems aboard ship usually
operate at wavelenghts between 10 ana 100 meters, structures which
have rather sizeable physical dimensions are not very large in terms
of wavelength. For this reason, only offending structures up to 2 wave-
lengths on a side are considered. It has been found from sample calcu-
lations that patterns for objects larger than 2 wavelengths on a side do
not differ radically from those for the largest objects presented in this
handbook.

The computer program used to calculate the patterns in this hand-
book is an automated version of the SCATRAN program described in
Reference 2. Certain innovations were incorporated to improve efficiency
of operation.

ACKNOWLEDGEMENT

The author wishes to acknowledge the assistance of Mr. G. A.
Thiele in modifying the computer program and in preparing this handbook.

ii




A bbbt L —— —— F preem—rt

[L——

II.

III.

TABLE OF CONTENTS

1/4\n X 3/4\ KI.LIPTICAL CYLINDERS
LOCATED AT 1 8\ INTERVALS FROM
1/8\ to 2A  (Figs. 1-X)

A o =0.0°

B. o =-22.5°
C. ¢ =45.0°
D. ¢ =£7.5°
E ¢ =900°

1720 X 11/2n FLLIPTICAL CYLINDERS
LOCATED AT 1/8\ INI'ERVALS FROM
188 to 2v (Fhags. 2-X)

A ©=0.0°

B. ¢ - "2.5°
C. ¢ =45.0°
D. ¢ -67.5°
E. ¢ =90.0°

3/ X 21/4. ELLIPTICAL CYLINDERS
LOCATED AT 1/8\. INTERVALS FROM
1/8\ .o 2n (Figs. 3-X)

0°
.B°
. 0°
.5°
OO

H

R

p)

|

moOwm»

€ 6 0 0 O
H]

oo N O

1§

[

17
25
33

41

41
49
57
65
73

81

81
89
97
105
113




pR——

TABLE OF CONTENTS (cont)

Iv. ELLIPTICAL CYLINDERS LOCATED AT
DiISTANCES OF 4\, 8\, 12\, 16N (Figs. A-X)

A, 1¥4n X 3/4n

1. ¢ -0.0°
2. ¢ =22.5°
3. ¢ =45,0°
4. ¢ = 67.5°
5. ¢ =90.0°

B. 1/2n X 11/2\n

1. ¢=0.0°

2. ¢ =22.5°
3. ¢ =45.0°
4. ¢ =67.5°
5. ¢ =90.0°

C. 3/4\ X 21/4\

1. ¢ =0 0°
2. & =22.5°
3. ¢ =45, 0°
4. ¢ = 67 5°
5. ¢ =90 1°

V. 3/4\ X 21/4. ELLIPTIC CYLINDER LOCATED
AT 1/8\ INTERVALS FROM 8 1/8\ to 9\
(Figs. B-X)

Qo »
o € O
i 1 1
O o ©
S U e
RPN
O °
-]

REFERENCES

121
123
125
127
129

131

131
133
135
137
139

141

141
143
145
147
149

151
155
159




Y

—~

2105

oVVNVeo
%o 00
-1.0 +1.0

DISTANCE ~ WAVELENGTHS

. s:;:s

DISTANCE ~ WAVELENGTHS

270°% 1 -y
20

\
\
3000 -T

240 Q -
/ /

120°

3303 30°
0° 1-2
180°
210 150°
240 _ _ - 120°
‘ ’ \
\
h A 4

270
20 1.5 1.0
i ﬁ
\ ’

enpTe

Mot weawl  peee] eemd peewri et R TS e

Mot bvewl feed besed sl W s e




b N ——— Wiy Mkt

180°
2102 150°
4
240] 120°
— S S -~
3
‘ Q <~
TN
2 270% t } } } {90°
2.0 1.4 1O 05 1.0 1.5 2.0
/
‘
) - _
e - o
-1.0 0 +1.0 330 30°
e
DISTANCE ~ WAVELENGTHS o° 1-4
180*
S
. 210 150°
240 120°
— . ey ~
3
Vs
/ Q ;7 \
2 270% } } } i 1 3¢
2. t.5 1.0 5 0.5 10 i.5 2.0
\ /
\ !
\ //
|
o\ L—- g
oopPo
oopo
-1.0 0 +.0 330 30°
DISTANCE ~ WAVELENGTHS o 1-3
2




k3

o"t‘o
°°° o©

-1.0

4%

N +10

DISTANCE ~ WAVELENGTHS

»

-.0

> ¢
0

+.0

DISTANCE ~ WAVELENGTHS

270
2.0

300°

330

150°
120°
90°
15 20
-+ 60°
30°
~ 1-6

180*

. .
e —

e B o TR TR R T S R—

Y

S o0 Pty Fenamway
W imnd rowame s

i

E RS




Lo hsenten
@
Q
4

2102 150°
4
2407 ‘__‘L_. 120°
3 - = N
{ / .. " \
2 270 . + } 1 {90°

£ -1.0 { +1.0 330 30°
, DISTANCE ~ WAVELENGTHS o 1-8
!
i
i
; 180°
{ 4 ZIO'/— 150°
! “
i
1
=
120°
3
2 1 90
] 1.5 20
clvo
[] _8 P
- (-] 00 ~ 4__ - o
-
~-1.0 o +1.6 330 30
DISTANCE ~ WAVELENGTHS o* 1-7
f’ 4

h m e i — it s e g e metie et oo a7 s




-0

+1.0

DISTANCE ~ WAVELENGTHS

-1.0

o

+.0

DISTANCE ~ WAVELENGTHS

2108

150°

330°

2102

180°

ER

1-10

150°

g Sek ity ALY ¢ 2 % ¢ ottt L& AR

Lo T




Srstrmaiartir,
1

* Aoy a— —y ety

180°
2108 150*
4
2407 120°
- Sy ~
| ‘ "
/ I
2 270% t -t 1 1 1 T 190°
20 5 1.0 05 05 1.0 1.5 2.0
°°° 0o
\ /
| ~ P
300° -~r - 60°
-1.0 % +1.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° 1-12
190°
2102 150°

F-3

-1.0 ‘éf HOo

DISTANCE ~~ WAVELENGTHS

| O
AN
2 2707
20 1.0
°°P°8 \
%000

1-11




=T1

1-13




kel — — S S— ot

000%Po

-10

Aér

+10 330

DISTANCE ~ WAVELENGTHS

o'fo

180°

-0

+

+.0

DISTANCE ~ WAVELENGTHS

10 i5 2.0
0
o°

1-15




-10

0

+.0

DISTANCE ~ WAVELENGTHS

F 3

n

-1.0

b

+.0

DISTANCE ~ WAVELENGTHS

180°
2108 150°
240 120°
T~
/ DAY < - \
270% — { { ) 4 } {90°
2. 15 L0 05 05 1.0 1% 2
¢ XTINKR
\ /
\ - - [
300 ™ 50°
S g
330 30°
o* 1-18
180°
2108 150°
240 120°
~— T~
/ “|\ />0
! N N .
a70% 1 ' o*
20 L5 i.0 15 20

1-17

—

Gkt  hed eed e eeed a0 BEERS 0 MNEMS SN EEe G




PeT——

s

-1.0 0

+1.0

DISTANCE ~ WAVELENGTHS

>

—a—

-1.0 0

+.0

DISTANCE ~ WAVELENGTHS

180°

— ]
2108 150°
240
ot 1200
. N ‘ \
/ \
270% — { ¥ U - ¥ 190°
2.0 1.5 10 05 05 1.0 1S 2.0
\ v
< ‘ '
_ .
300 == Go-
330 / 30°
o 1-20
180°*
2102 150°
2 L]
0 - 4~ 120

10

2.0

o 1-19




2102 150°
4
240 4 120°

3 - = ‘

/ ‘

I \ %
2 270% } {30

\

20 L5 0S8 ( of( ul.'o L5 20
‘ {

o% \ )
g.:f - 300 S Y 60° )

-1.0 % +1.0 330 30°

DISTANCE ~ WAVELENGTHS ’ o* 1-22

"
LIS

1)
Pt

bt 4
- i
a 2102 150° E
240 {20°
3 —_ T~
7 ™~
/ i
2 270% 1 t 90
2, L5 LS 20 I
%oo °° 00 5O E
~1.0 * +.0
)
DISTANCE ~ WAVELENGTHS 1-21 ‘

11




—-——

Aok ey L] Brecteon vt

Lae——

210 150°
4
240 120°
P T -~
3
¢/
/
‘ |
2— 270°% } } i f ] {90°
20 5 ic/ o0s 05 g 15 20
/
: /
Ioo \
0°
0°
%o : ¢
~ -
300 60
-1.0 é +1.0 330 300
—/
DISTANCE ~ WAVELENGTHS 0° 1.24
180°

4
240 120°
3 - - — -
/ . ‘ \
!
2 270 } } { } } t 90°
20 .5 c\o 05 ( ‘ 05 1.0 1.5 2.0
/
00
o 0
A )
00 Swde—” 60
—
~1.0 0- +.0 330 30°
DISTANCE ~ WAVELENGTHS o* 1-23
12




00

VY
-10 0 +1.0

DISTANCE ~ WAVELENGTHS

>

3
2
%oo 0®

T

-0 +.0

DISTANCE ~ WAVELENGTHS

180°
2102

240

)
2707 1 }
2. L5 10
\
~ —
300 =1 (7o )d
330 30°
0 1-26
180°
2108 150°
240 R 120*
,’ P‘,\
WA ¢/
/ .
. \
a7 j + 90
Jo Is e o.s cfs |,o 15 20
\ G
~ -
00 handh o 0
330 30°
13

s

b ot ]
iy

piby

i

i




-y

r———

2108 150°
4
120°
3
90°
013% 5 20
(<) °°
%0
]
60°
-1.0 0 +1.0
DISTANCE ~ WAVELENGTHS 1-28
180°
a 210° 150°
240 120°
—t—
3
W
N/ 7
/ “
2 2701 | ¢ / ‘ -
00 20 15 0 05 " ii.l:!!!lﬂ."Ls 2.0
o? o
()
° /
|
00 S 5O
— -
-1.0 0 +.0 330 30°

DISTANCE ~ WAVELENGTHS

14

1-27




O e

¢
-10 ) +1.0

DISTANCE ~ WAVELENGTHS

H

492,

&
-1.0 0 +.0

DISTANCE ~ WAVELENGTHS

180°
J—
2i0° 150°
240 120°
Py
270% +
2.0 5
300°
oc l" 3 O
180°
2102 150
——
24 120*
I;v
a0
1.4
1-29

15

CEED WD RIRD mEem smow

e

et 1

D

AN

T W NEm R




v

TEE N SN AN N SR e e

4
240
3
0G
021 o°
%04°
2 270
2.0
|
300
-1.0 0 +1.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° 1-32
180°
2102 o
. Q i50
240 \ 120°
3 - v =

o
-0 o] +.0

DISTANCE ~ WAVELENGTHS

e AL

1 u 90°
z‘o 15 10 05 w i5 20
‘ \

330 30°
o 1-31

16




-

2108 150°
4
240 120°
- -y o
3
/ ) \ \
\
2 270% t } ¢ } } i {90°
20 15 10 05 05 10 s 20
/
/
1
°° 600
ol .0
%
-10 +1.0 30
DISTANCE ~ WAVELENGTHS 1-34
180*
a 2102 150°
S
24 1 120°
3 -
/
| \
2 270% + $ } 90°
20 1.5 1.9 i.0 | 20
y !
\ /
1
(0 5O
%
o Lo
%
-1.0 +1.0 0 30°
’ 1-33

DISTANCE ~ WAVELENGTHS

c—ame




2102 150°
4
240 120°
- — Sy -~
3
Ve
7/ Q
/ " ‘ \
/ \
2 270° } { + } } {90°
20 i5 10 0S5 05 1.5 20
\ !
Janty
2 A}
o Lo 300° — 60°
0p0
-10 0 +1.0 330 300
/
DISTANCE ~ WAVELENGTHS 0° 1-36
180°
2108 150°
Py
240 N 120°
3— o
2 270 90°
20 1.5 / 2.0
o
()
[-) 300 Q*
-1.0 0 +1.0 330 30°
o* 1-35

DISTANCE ~ WAVELENGTHS

18




g

2105 150°

>

2 \ 2702( " J

-0 l +1.0 330 \ 30°

DISTANCE ~ WAVELENGTHS o 1-38
180*
4 2102 150°
240 120°
3 - - Tnney -
‘ \
| \ ’ \\
2 2704 $ —+ + } 9Q
20 1.5 1.0 0S5 o} 1.0 L5 2.0
. /
%
°° 00 ~— g 0
-1.0 L +.0 330 300
,,__/
o 1.37

DISTANCE ~ WAVELENGTHS

19




[P—

~-1.0 ‘% +1.0

DISTANCE ~ WAVELENGTHS

-1.0 é +.0

DISTANCE -~ WAVELENGTHS

2108

180°

150°

24C] 120°
T~ A
‘\ e /
/
\
270° 1 + 1 U T 190°
2.0 1.5 19 os os |I.o 15 2.0
’ ’
300° e ¥ 3 60°
330° 30°
o* 1-40
180*
2102 150°
240 120*
- -t —— ~
l
/ . ‘ \
]
270% 1 3 1 T -+ T {90
20 1.5 1.0y 05 05 Q i.5 2.0
W X . !
‘ i
300 -1 - 600
330 200
0° 1-39

20




180°

210° 150°
a4
240 120°
3
/
/
2 270% S L oo
o, 20 1.5 10 1.5 2.0
o1.,0 \
0,0
|
... -
300 N
-1.0 0 +1.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° 1-42
180°
a 2102 150°
240 120°
3 —m T~
%\ \ ‘ 7
‘
2 270 A 4 } { 90°
20 1.5 ’ 05 1.0 1.5 20
% /
e Lo
Ooo
! P d
00 ~ - g - 60
\
. o
-1.0 o 4.0 330 30°
DISTANCE ~ WAVELENGTHS o 1-41




i,

°d°

.

D3TANCE ~ WAVELENGTHS

-1.0 +1.0

-1.0 (o] +1.0

DISTANCE -~ WAVELENGTHS

180°

180°
2102
—_—
240
AT~
X 4
i Q’
z10% 1 + { ‘
20 L5 1.0 05 ' ‘
\
v
300 R By
330

22

150°

i20°

90
- 15 20

/

60°
30.

1-43




210 150°
4 e
240 120°
P - — -~
3 N
%
o}.,0 )
270% t — — 90°
9,0 20 15 0 05 . w L5 20
\ .
|
. -
300 60°
-10 % +1.0 330 30°
DISTANCE ~ WAVELENGTHS o 1-46
130°
4 2102 \so-
240 120°
3
P
% ’
27 90
rCl 20 L5 i.0 15 20
%
/ <
! -
00 N et 50
-0 .4 H.0 330 30°
CISTANCE ~ WAVELENGTHS o* 1-45

23




hansan il Sosntisin S—— Wty Paniiess:) Aocrrrigen

L —

1

-1.0

[+

+1.0

DISTANCE ~ WAVELENGTHS

-1.0

-
0

+1.0

DISTANCE ~ WAVELENGTHS

2'0/_

240)

270% t t t

-

150°

120°

300° 60°
330° 30°
c 1-48
180°
2102 NS0
240 4 120°
P e ~
]
/ \ ‘—
270% LS T 0
20 LS i

o 1-47

24




—

180°
2102 150°
4
240 120°
— ——- e o— ~
> N\
\
2 270% 4+ —}- t 90°
20 L5 10 05 - 2.0
\
\
N q
(-] ~ -
[-] [-] 300  ui (o )d E
o0
L) §
-1.0 +1.0 330 30°
DISTANCE ~ WAVELENGTHS o 1-50 f
180*
. 2108 150°
240 120*
, P T
R
2 270% i 4 r ‘ 90
20 15 if o5 ( ‘ 15 20
\ \
!
(-] 300 650
ol o
% .
-1.0 o +.0 330 30¢
DISTANCE ~ WAVELENGTHS o 1-49
25




Lty LT Y

[Ppr—

[rap—

180°

210 150°
4
2407 AN 120°
T~
3
N
A
S
ANy \
l \ \
2 270°% T } ¥ t } T 190°
20 L5 1.0 05 05 - 1.5 2.0
/
S~ ’
/
0 /
o -
: (] 300° = 60°
/)
1.0 +i.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° 1-52
180°
) 2102 150°
240 A 120°
7T~
3
B "
[
2 2704 } 4 ¢ 90°
20 1.5 1.0 05 5 20
\
\ ‘
-
°° : 300 ™~ (00
o
-0 +1.0 330 30°
DISTANCE ~ WAVELENGTHS o* 1-51

26

et m——————r—




150°

4
120°
3
\0
2 } 1 190°
10 1.5 2.0
/
o
Slo
v
\
% 300° ~1 60°
-1.0 +1.0 330° 30°
\_ ~ 1— 54
DISTANCE ~ WAVELENGTHS O
180°
. 2102 150°
240 120°
3 P T~
!
/ . \
] \
2 2704 { 4 } } -+ foo
20 1.5 0 05 05 .0 1.5 20
!
\ /
°
2l o
- 0 300 - i 60
-1.0 +1.0 330 30°
DISTANCE ~ WAVELENGTHS o 1-53
27
T e e A B S R B R R R S B R R 2

AR

o

prveom

TP

s




2102 \ 150°

) \Z\
; 240 \ 120°
3 T \
1
/
2 270% t }
. 2.0 15 (9
i (-]
H \
o
e
p 0,
; : )
§
H | 300°
~,
-to G +1.0 330 30°
DISTANCE ~ WAVELENGTHS 0° 1-56
H
180°
; | )Cr\ N
240 120°°
3 P - m— ~
N \\
( \"
2- 270% } $ } 90°
20 ) i0) 05 05 0 5 20
\ 1
S /
ol o \
3]0
o ‘f g
I 300 S~ 60°
4
1
H
{
: ~-1.0 0 +.0 330 30°
1
{ DISTANCE ~ WAVELENGTHS o* 1-55

15 ;
!
/

28




-L0 % +1.0

DISTANCE ~ WAVELENGTHS

]
—o10
o 10
%

P

-1.0 8 +.0

DISTANCE ~ WAVELENGTHS

180°
2108 150°
240 {20°
2.0 .5 1.5 2.0
\
-~ -
300° ‘ — 60°
330 30°
o 1-58
180°
———
210> 150°
240 j20°
T~
/ ~ ’ \
270% A 4 1 T i 130°
20 1.5 0 0.5 05 1.0 15 2.0
\ \ I
\
N
N
30 ~ 60
330 30°
o 1-57
29

R e s i P e R e T e T BT B B e e IR

shtemad  omSNBEEYR

Gt § i

L] [ ]




NN R R R e e

P——

180°

2102 150°
e
240 120°
— g -
3
0
D 270°% t 90°
olo 20 15 20
o Jo ;
")
i Q /
300° - 60°
-0 '3 +1.0 3308 30°
DISTANCE ~ WAVELENGTHS 0° 1-60
180°
2102 150°
4
2409 120°
3 &
\J \—‘J
/ QV’ \
270% 1 } t t } T 190°
] 20 1.5 10 05 05 g L5 20
o0 [}
o \
\ ¢
! -~
300 N —t 60°
<
-1.0 0 +.0 330 30°
DISTANCE ~ WAVELENGTHS o 1-59

30




r

2102 150°

Qo
Ooo

1
. — -~
300 F 60°

-10 +1.0 330 20°
DISTANCE ~ WAVELENGTHS 0° 1-62
180°
‘ 2108 1S0*
240 _ 120°
3 -7~
/
/
//
/
o
(-]
> 270% { $ 4 90
oo 20 1.5 6 05 1.0 1.5 20
s \ f
: ) -
300 T 50°
-
-1.0 0 +1.0 330 50

DISTANCE ~ WAVELENGTHS c* 1-61

31

g

.y
"y,

womd  wawl AUWRR e

4
L3




[

ms—

. 2102 150°
2409 120°
l 3 ZT T oA
(-]
-
0
l 5 ] \ ‘
ol 270% } b ! 90°
20 15 ’ 05 ( ‘ 15 20
’ ‘
i N
~ -
1 300° - - 60°
k
-10 % +1.0 3301 30°
DISTANCE ~gWAVELENGTHS 0° 1-64
180°
. . 2102 150°
2408 120*
, I
ol []
o0 ! ‘ '
o i
4’6*2 270% T T T T } 1 190°
20 15 19 05 05 D 15 20
]
X V.
! ' N
H 2 -
300 Bt pubal 50°
£
i
!
. -1.0 0 4.0 330 10°
i
i DISTANCE ~ WAVELENGTHS o* 1-63
i
| 32




Ooo
0poO.

-10 +1.0

DISTANCE ~ WAVELENGTHS

S

+1.0

DISTANCE ~ WAVELENGTHS

180°
2102 150°
240 120°
T~
‘ Q [’ '
270% 1 { 1 T ] 190°
2.0 15 10 05 05 1.0 1.5 2.0
\ /
\ /
\
N
~ -
300° =T~ / Goe
330° 300
oc 1" 66
180°
2102 150°
240 120°
AT~
/ , N N\
] \ / \
2707 f A } 3 1 190°
20 L5 fo os o.s P 15 20
\
\ /
-~
300 - 4- - 60°
330 30°
o 1-65
33




A
iy

e

LIprr——

o

LN

[——

pra——

Voo v,

180°
2102 150°
4
240 120°
- P b il ~
3
/7
/ ‘ \
/ \
2 270°% + { } } §90°
20 i5 ) 05 05 1.0 15 20
el ’
/
op
a /
o -~ -
olo 3009 et il 60°
olo
o
-1.0 ko) +1.0 3307 30°
- 1-68
DISTANCE ~ WAVELENGTHS )
180°
2108 150°
4
/— —
240 ] §20°
3 -7~
/ 4 , \ =
! \
2 270% t } t 1 4 -1 190*
20 1.5 1.0 05 0.5 1.0 L5 20
!
\ /
\
J.% 2
-
g o 300 S —t— 0
olo
o040
o
-1.0 +.0 330 /0'
o 1-67

DISTANCE ~ WAVELENGTHS

34




180°
2102 150°

240) i20°

2 270% T I i ]
20 15 10y 05 05 10 15 20
\ /
— /

op
olo
ofo
) ~ -
op 300° -1 /60’
-10 0 +1.0 330 30°
DISTANCE ~ WAVELENGTHS o* 1-70
180*
2102 150°
4
4 120°
; 240 - +4—~_ 20
/ . ‘ \\
L /
2 270 T |l 1 f } 1) 90°
20 1.5 Q 05 05 0 15 20
\ !
\ /
op
H:
0 X
o po 300 it e 60*
°
-1.0 0 +.0 330 30°
DISTANCE ~ WAVELENGTHS o 1-69

35

mwmmmmmmmmmmmm



[PT—

-

i mroton,

180°
210 150°
4
240y 120°
P — ~
3 '
LN \
2 270° { { — - } {90°
20 15 \ 05 05 B 15 20
op
olo /
o]0 )
olo
ole ,
~
300° -1 60°
-10 0 +1.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° 1-72
180°
o 2108 150°
2
2408 120°
, -t~
\ L l’
/ v, \
Al
2 270% { } t } }- 4 {90°
20 15 10/ o5 5 o 15 20
5 \ \ ,
O jo \
olo
N
° 300 T~ 60
&—
-1.0 0 +1.0 330 30°
DISTANCE ~ WAVELENGTHS o 1-71
36




ey,

e ety S S R

o® P°°°
- voPoo

-t0 % +1.0

DISTANCE ~ WAVELENGTHS

099%Pog
“VYoobo®

y 8
-1.0 0 +#.0

DISTANCE ~ WAVELENGTHS

2102

_180°

150°

120°

\
~ -
300° ~t+ -
330°
00
180*
2102
240
- Jr =~
A}
[
270 t }
20 L5 1.0
\
\
300 < -
330
o*
37

Py
IR
—

60°

30°
1-74

150°

120°

1-73




b L] . —— —— S Bcorbnte

[T —

Lrnr—

210 150°
4
2405 120°
P “+ - -
3
/ \
0
2 270% } } +— } t {90°
20 L5 Q 05 05 1.5 20
olo ;
olo \
T a ”
| s _
300 e -
-10 [o] +i.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° 1-76
180°
2102 150°
a
2409 120°
- — T -~
3
/ ’ \
02% 27} (s io 0. o\' |%o s 20
ol% 20 5 ( ‘ 5 . .
olo
\ /
op g
' -~
300 by st 60°
. o
-1.0 [s] +1.0 330 \ 30°
DISTANCE ~ WAVELENGTHS o 1-75

38




180°

2108 150°
4
—
2408 120°
3 —d ~TTT~
5 -
olo
oo
F o ane
1 90
"of,g 1.5 20
I
60°
-10 ko] +10
DISTANCE ~ WAVELENGTHS 1-78
180°
_\\
o 2108 150°
120°
3
op
als |
s s0*
L 1
g § 0 15 2.0
op
/
1 A
300 uh u”’ 60°
-1.0 é +.0 330 30°
o 1-77

DISTANCE ~ WAVELENGTHS

39

LY

Jesmioriork Peranl — —— ot ——

L
ST S

E




[P

[———.

rUSeReR——

e o r——

-10

//‘"ﬁ\
2108 15C°
4
.
2408 120°
3 T4
/7 N\
olo |
olo
elo
o|o ,
—op2 270 1 y 1 1 } T 190°
2 i5 0 05 ‘ 05 D 15 2.0
\ -
| s \ _ -
300° - 60°
A
g +1.0 3303 300
DISTANCE ~ WAVELENGTHS 0° 1-80
180°

B—

0000

ghooo

o m—]

-1.0

3

+H.0

DISTANCE ~ WAVELENGTHS

2707
20

300

330

40

30°
1-79




u%“

—t

oqQOO?OOO*o

’%{... woct’

-0 +1.0

DISTANCE ~ WAVELENGTHS

__.“ 0004000 .
o 000g00e o

~1.0 ] +1.0

OISTANCF ~ WAVELENGTHS

180°
2ig2 150°
/
240 120°
— -t ~
/ \
! [ a \
2707 I i~ } 190°
20 15 g o.s o 0 5 20
\
~ -
300° -~ boe
3308 ::::::::%&
o° 2-2
180°
2102 150°
T~
270°} { 90
20 15 ( \ 20
300 60°
330 30°
o 2-1
41

S & S R B IRT TR R SRR TR aanbarn #oer s
SRS,

o ks

rrse™



,
h."

240/

180°

2102 150°
120°
- T~
/ 4\\ “L \
. ¥~
~— 1 {90°

2 ~ -
° 4 300 T 60°
(] o
o 1 "
<10 0 +10 330° i 300
DISTANCE ~ WAVELENGTHS o° 2-4
180°
2102 150°
4 —
2409 120°
3 -~
/
]
, - \0/“.
20 L5 0 05 5 29
\
\
| \ Wy
° 0000000 0 300 > 60°
o (]
0001000
' 330 30°

-1.0 (o} +.0

DISTANCE ~ WAVELENGTHS

2-3




180°

2102 150°

2407 120°

e

] 2 270°| t
20

?"f%_a

ooﬁ‘o° 300°

_n°?°°°

) °°J°oo

-10 !; +1.0 330° 30°

DISTANCE ~ WAVELENGTHS 0°

2-6

'I.°°$?°°
% 0009000 o°

-—
-1.0 o] +1.0

DISTANCE ~ WAVELENGTHS

43

2

S SRS SRR s

A




——

4
3
2
o° °3
% s
|
‘7
=10 0 +10

DISTANCE ~ WAVELENGTHS

4
3
2
0' 0009009 ,.
'Iuo&clwol‘
——
-1.0 0 +.0

DISTANCE ~ WAVELENGTHS

El

180°
2|O° '500
240 120°
270. 1 lgoo
20 1.5 20
\
30¢° 60°
330° 30°
0° 2-8
180°
2102 150°
240 120°
270% } {a0
20 1.5 {5 2.0
300° 60°
330 30.
o 2-7

14




r———

2 180°
210° /_ 150°
4
2407 §20°
- p— T Sy -
3
/ .. \“/ " \
o ) ! o
2 270% T 1 Y T ¥ i {90
00400 20 (5 19 05 05 0 '5 2.0
o 1 )
0,
___1"* ? C \ ‘ . /
%040 nni.nob® S
0004000
i - . \
300¢° , —1 60°
)
<10 0 +1.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° 2-10
180°
B 2102 150°
240 _ 120"
3 -1~
\ ~
\‘ ', , \
NV X
2= 270 — 1 90°
20 15 io ' os 10 15 20
0004009 / ] /
() l o
[} o
00001000
300 —- 60°
-1.0 0 +1.0 330 30
2-9
DISTANCE ~ WAVELENGTHS o 2
!
45
e e e A R R D R e R S R T R st = =

TR e

esnendl  MEMER 00 SRR




-10 % +1 0

DISTANCE ~ WAVELENGTHS

-1 0 % +1.0

DISTANCE ~ WAVELENGTHS

2102

240)

120°

190°
2.0
60°
2-12
180°
2102 150°
2409 J20°
- — O S, ~
270% + {90"
2. 1.5 20
300 60°
330 30°
———/
0° 2-11
46




ha™

43

chOQ‘.OQ?

Jos—

’°J°oodoo°

-10 ~—_% +0

DISTANCE ~ WAVELENGTHS

ooQggOQ
°Iooooooo

-1.0 ‘t +1.0

DISTANCE ~ WAVELENGTHS

2102

180°

2405 120°
- -+ -
270% T 1 T W } 190°
20 15 (o os 9'5 19”? 15 20
~ -
300 ‘ — e l 60.
3303 300
O° 2 -14
180°
210 150°
|
120°
90°
15 20
-~
300 -1 60°
330 300
2-13

47

o.




e

oy

180°

-0 k +1.0

DISTANCE ~ WAVELENGTHS

4
3
0000009
a° %
-2
%00400°

-1.0 ﬁé +.0

DISTANCE ~ WAVELENGTHS

5 o~ 05 (‘ 0 15 20
p AY A

2ige 150°
4
/
2409 120°
—_—m T~
3
%\ ’
3° '3 / " \
]
L L 270°} } { |90
20 )

330° 30°
o° 2-16
180°
2102 150°
240 120°
- — S e, -~
270 } } \k ' ) looe
20 15 o, 05 05 eumid®” 15 20 .
‘ /
~
300 oo - _
330 300
\
o 2-15

48




.*'\.

LtmERIOe L

180°
2102 150°
* 7
2407 120°
—_—mT T~
3
Vd
/
al
2 270% { A 90°
20 1.5 2.0
7
ooPo
o ? o
qO oP 300° 60°
) 0°
Qo
odoo%
-t0 [¢] +1.0 3309 30°
DISTANCE ~ WAVELENGTHS 0° 2-18
180°
2102 150°
3
240 120°
—— T~
3
7/
/
/ ’
! AN /
ol : N\ {
2 270% T 1 T — 1 190°
20 1.5 10 05 0.5 10 |.\ 20
\ /
\ /
-
°°o° & 300 S~—4 60°
o4 J aeo v
) jo
01000 &
-1.0 0 +.0 330° 30°
o 2-17
DISTANCE ~ WAVELENGTHS
49

BH——

] fotmenonh o— o - - N — —— —

4
e

pe—




Saanrn se <o

15 20
60°
-0 +1.0 330° 30°
DISTANCE ~ WAVELENGTHS o° 2-20
180°
2102 .
N 150
240 n |20°

3
/

2 270% ¢ - {90°

20 1.5 1.0 20
\
\
o00po
20b? %
Co °°
oO °° 300 60°
|_240009°
4
-1.0 0 +1.0 330 30
o 2-19

DISTANCE ~ WAVELENGTHS

50




4
3
2

o °°° Do

00° )

-]
joq °0
[-F-1-1)
—0-
-0 o] +.0

DISTANCE ~ WAVELENGTHS

4
3
2
] 0
°°o° 0
o 102
o 4000-
Ogoo?
-1.0 (o] +1.0

DISTANCE ~ WAVELENGTHS

180°
2102 150°
2405 120°
AT~
—
/ \
270% 1 ¢ } t 190°
20 15 0 05 ( o 10 15 0
\ ' /
300° =1 - 60°
3309 30°
\_
L 2-22
180°
2102
2409
l
2707 t 5
20 1.5 10
\ \
300
330 30°
\N__«_._-
g 2-21
51

o Bz T, 8

R PR

— s

)]

poeend e SweE MY VR O e e




»ag-\
2108 S~so°
4
-]
240 120°
- ~
3
\J/
, A
/ /Y
00pPo 2o 5 10y 05 ) 5 5
° 2 . . 1. 20
op -]
, A TN RS
\ N
)
) ¢o°°
°go000
z ‘ -
! 300° - 60°
X/
-10 0 +1.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° 2-24
180°
a 2102 150°
240 1 120°
3 -
2 270 } joo*
ob 20 1.5 1.5 20
o
oP%°“ %
of
S )
(1, & 7
00 -~ (ogd
-1.0 [0} +1.0 330 30°
OISTANCE ~ WAVELENGTHS o* 2-23
52




L ]
180°
210° 150°
4
-
2405 120°
- —— -~
3
/ Q
0obo Nv’ \
270% t ! 90°
00° ’ o 20 1s e 05 05 10 5 20
o o \ /
°¢°°° e ) Dy
/ x,
| /
~ o \
300° ™ ‘ 60°
-10 é +1.0 3309 30°
DISTANCE ~ WAVELENGTHS o 2-26
180°
L] L]
o 210 (50
2408 120°
3 i

o9
-
o
©
()
4

-0 é +.0 330 30°

DISTANCE ~ WAVELENGTHS o* 2-25




i
: 3
i 00090
! of
00 o
) 2o
o (-]
[ oo°4°

-0 +1.0

DISTANCE ~ WAVELENGTHS

a —_
i
%
4
!
{ 3
f
‘ o%po
,ﬂf.?zo r 2
° }" ]
) o
:
; i

-5 3

DISTANCE ~ WAVELENGTRS

+.0

oy,

20 150°*

120°

270° ' 90*
20 ( w 5 5 2.0
\
{
300° —~1 = 60°
A

3303 30°
o—:—/ 2-28
180°

2108 150°
240 120°
- - -~
N '\)‘ \
270% { ot ——{ } } } 90°
20 1.5 0 05 0§ 0 1.5 20
\ ( \ ]
)
d »
300 S 6€0°

330 30°

0-/ 2-27

54




a

Ly

»

R OAET Y GLY

x?

180°

¥

DISTANCE ~ WAVELENGTHS

-1.0 +1.0

"
. 2102 1500
240 U 120°
3 - -~
‘ {/
00 © ' \
o® o | \\J
o° 270 } o*
4000 é 20 s (o o5 ( 0s<Lo 15 20
XN /
= ' 4 \ s
00 - o o -
\_q
-0 s
-1.0 0 HO 330 30°
DISTANCE ~ WAVELENGTHS o 2-29

55




[R——

— 4
3
boooro
o© [-]
0° h"
4 (-]
) -]
°°o°°q°
2
—— i
>
~1.0 0 +1.0

_DISTANCE ~ WAVELENGTHS

P

-1.0 0 +1.0

DISTANCE ~ WAVELENGTHS

180°
2108

240
X/
/ .
270% } } {
20 1S ? 05
(&
N
300
3307
09
18G*
2102
240
- -
2707
20
300
330
o*
56

150°

60°

2-32

150°

120°

60°*

30°*

2-31




WO

-t.0 +1.0

DISTANCE ~ WAVELENGTHS

+.0

DISTANCE ~ WAVELENGTHS

180*

2108 150°
240 120°
- 1ae agy, ~
7
~. / <)
/ ‘ \
270°% ~1 T T = 190°
20 LS 1o 05 0.5 1.0 5 2.0
v KT\
=\ ¥
~ —
300 =T 60°
330 \ 30°
~o 2-34
180°
T~
2102 150°
240 120°

— T~

lav

2.0
b0
2-33

57




o— Ah—— ] [ caamaad)

-1.0 D +1.0

DISTANCE ~ WAVELENGTHS

JL—:P°
0%

~i0 o] +i.0

DISTANCE ~ WAVELENGTHS

180°
2102 150°
240 120°
~—T
/
270° } }
20 1.5 10
300
3307 30°
L 2-36
180"
Y
2102 150°
240 120*
T
Ve X
/ ,
, \
270% } { = - 90°
20 LS 1.0 < o .0 1.5 20
\ /
\ /
300 60O*
330 30°
o 2-35
58




-1.0 +1.0

DISTANCE ~ WAVELENGTHS

H

X +l'.0

DISTANCE ~ WAVELENGTHS

-1.0

180°
2108 150°
240 120°
[ /
270% ! \ } 90*
2.0 15 0 2.0
\
\
——— ’/
300° ™ 60°
330 30°
0° 2-38
180°
2102 150°
240 120*
- T ™~ -
\
TR
270 N { } ‘90'
20 15 ‘W ‘ o 15 20
\
300 it o3 v 0
330'\ 30°
o 2-37

59




[rarT———n

180°
2108 150°
4
—
240 120°
P - " —— -~
3
74
/
° .
19.‘2’0 3 270° I 90°
o o 20 L5 0 ) 05 r ‘ 29
[) (]
G 6°° \
00
i o
° /
' §
-
300)\ ~1 6°°
v
-10 % +1.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° 2-4y
180°
2105 150°
4
. 240 120°
3
]
270% i 90°
0 20 1.5 2.0
(4]
° 0
&
(]
’0
_g:ae‘_’__;
300 60°
-1.0 g +1.0 330 30°
. L 2-39
DISTANCE ~ WAVELENGTHS
60




2102 150*

240 6 1200

T~

3 2

74
o / \V
o° 2 270 { } y
' 0 o° 20 1§ '\ o's '-“*1-'0"’ s 20"
0

300 -~Tr 60°

-1.0 é +1.0 330 30°

DISTANCE ~ WAVELENGTHS o* 2-42

2102 150*

240 120*

—— oy,

2 270% 1 { {
i

-1.0 % HO 330 300

DISTANCE ~ WAVELENGTHS o* 2-41




[P——

odinsd WM WEUR DM AN R e

4
3
ae°°°}’
(-
()
& o°

2102

/ A
|

180°

150°

2707 { {

2.0 1.5 1C 0.5 ’

300°
-1.0 5 +.0 3307 30°
DISTANCE ~ WAVELENGTHS o* 2-44
180°
. 2108 150°
240
3
)
o?
0
° 0
120 2707 i
°° 20 1.5
Q
0
0
i
300

-1.0 t +.0

DISTANCE ~ WAVELENGTHS

62

30.
2-43




180°
2108 150°

240 —— - 20‘
: AL
06t °q° /
o ) 90°

A\

2 270% .| } -
20 15 %, 05 .5 2.0
¢ ’ ‘
| \J
-
300 -t 60°
-10 % +1.0 5 3303 30°
DISTANCE ~ WAVELENGTHS o* 2-46
\
180°
o 2102 150°
240
3
°
°°
Gl ﬂF
) 0
T
27
°°° 2'.0 l‘.5
1
K 0.4
-0 “g +.0 330 30°
DISTANCE ~ WAVELENGTHS o* 2-45

63

ny




210 i50*
4
240 120°
e -1es
- — .
()
o°° l o° \ / P
i R
0
0°
2 270°% { ‘ ‘ e —— 90°
20 15 19 0 0 5 2.0
‘7 ‘ I
p V\
: q
300° o ’/ 60°
&
-10 0 +1.0 3308 30°
DISTANCE ~ WAVELENGTHS o° 2-48
180°
2102 150°

H

o°
oo? {
2 270% T 4 T == 90°
20 1.5 e 05 20
X, "‘
1 . /)
300 il mxeg 60°
4‘
~1.0 [+ +1.0 330 30°
DISTANCE ~ WAVELENGTHS o 2-47
64




icos AN G N DU DS MG aaae

5 o
n:lo./ Ru
(3] °
2 5 N
J
.w \\I_.lm,/ w
/A ")
/ ° \
| \
t ) 5
BN
\ /
\
N
) g Y
~ pis
.-nlw
o EY
b o m
Q
~N
o
G-
(L)
z
< " [ - ) ...00 - 40 M
%o 0o ® !
0¢o 3
z
T
]
o

-1.0

o
Ro. 5
o) o % ~N
& 3
o
,
3 _ - \ w
b4 - —
. > -~ N /
..% 4
/
\ \ » ’
m~ 3 ¢ N 1 b N
@ 1 \. \. ©
\
\ A " /
°© /
\\
o S~ 4 S
~ ‘ "
Lo
g o 2
mz
Q
F 2
(o]
&
(-
r o ﬂ“ﬂO*OOO M
< ” — w
TO
oo+ S ?
000 o w
2
<
o
o

-1.0

65

S

e




y,

[R——

PRNS—

180°

2102 150°
4 T
240 120°
—_mT T~
3
d \
Vo \
/ \
05 270° } : 90°
qpa ° 20 L5 0 05 X 10 L5 0
o] £ \ /
-0 ° /
| o
9 | o
-
—t -
Q sy, —
o f 300° 60°
-10 % +1.0 3308 30°
DISTANCE ~ WAVELENGTHS o° 2-52
180°
) 2102 150°
240 120°
, P N
] DY ‘
!
2 270% ~I 4 t ‘ 4 90°
0% 22 LS 10 05 w 5 20
4 \
o ‘ /
o §
21 o
° -
H-I& _
o }o 300 S~ 60°
R 0
-—-—-——»—000
\
-
-1.0 I+ +1.0 330 30°
DISTANCE ~ WAVELENGTHS o* 2-51
66




P

Bt st s 1

.
i

!

2105 150°

l
270% 4
2.0 . n. 05 Q 1.5 2.0
wEAN; '
\ »
S V2
300 - 60°

410 3308 30*

-LO

DISTANCE ~ WAVELENGTHS 2-54

180°

2105 150°

120

R

(2]
270
f o 20 1.5 1.0 (k-] 2.0
el o
(]
#_,_* \
-4 o RN
8
°°°° 00 - "L" - 0
—y
——
-1.0 (o] +.0 330 30

OISTANCE ~ WAVELENGTHS 2-53

67




[rn—— up——

[erT—

P e—

PRASRe—

v
180°
2108 150°
[ l — 50
2409 120°
3
090 / .
T 4 °
°l. o
o128 270% } 5 190°
o b 20 i5 10 2.0
Y4
\
S &
o
°°°£
I
) -
300° 1= - 60°
-10 % +1.0 3309 30°
DISTANCE ~ WAVELENGTHS o 2-56
180°
s 2102 150°
120°
3
(]
0%0
; (-]
‘o-bz ° |90'

-
-1.0 o] +1.0

DISTANCE ~ WAVELENGTHS

Q

—

60°*

2-55

68




4
240 _ 120°
3 -~
0%
[
&l o
o [-]
o 0 : R 2.0
o
009
'
300 60*
~-1.0 é +1.0
DISTANCE ~ WAVELENGTHS o° 2-58
180*
210 .
l—— 4— 150
120°
3
[
H
Sl o
-o—}2-2 o
-] [ 1
P3 [-] 5 20
° ()
[-)
0o°
I
-1.0 * +.0
2-57

DISTANCE ~ WAVELENGTHS




it *

tuwi foOSY ,uum-«a [rrep—

by

[ SN—

o n———

o°°*°

I
oo

o000
%5

4

-1.0 o] +.0

DISTANCE ~ WAVELENGTHS

3— —
(]
ovo
-4

180°

2108 150°
—
2408 ’* 120°
Ny
270% } 4
20 L5 10
300
3308
180*
2102 150°

oo
.

——
-1.0 (] +.0

OISTANCE ~ WAVELENGTHS

2702,0 t ¥ $

00 e -

330

o
"6

70

T, TE——

60°

w.
2-59

- — -~




jb:z% 240 P 120°
i} "AQ\ /
o . z.\ L5 | ( ‘ II 15 2.0
‘g +1.0 330° 30*
0 2-62

~1.0
DISTANCE ~ WAVELENGTHS

UL
/e

E-J

[
000

N

30°
2-61

1 &
-1.0 +1.0 330
e
[+

DISTANCE ~ WAVELENGTHS

.




2
>

»
e

=10 % +.0 330 30°

DISTANCE ~ WAVELENGTHS

180°

o
o
sS,
s
>

-1.0 A_t 4.0 330 so*

DISTANCE ~ WAVELENGTHS

2-63




©
26 9
5 [~ 5 N
-— O
o
e—
om \\Jlm, w
AN .,,./
\
15X
. 5\ ’, ’ .~
m I-»! M - -Mu
\AINAL
) ~—8
/
) \ y/
Q L2 R
o by
& \
nm.lz
o
F oo
g
. 8 Lno%ooowcoowo m
o Jo 2
owooowoao*o .w
! z
_ 2

-1.0

180*

+.0

e Ko

DISYANCE ~ WAVELENGTHS

73




Pttt

pra—
PRSI

»

(v

=

doo00

A3

°oiooo#°°°

T

-1.0 +1.0

DISTANCE ~ WAVELENGTHS

—
3
2
°°b°
LK
-—'—-—
o -]
o °
4 -4
Hr
-] 4
© 4
2010
1o
-1.0 I +1.0

DISTANCE ~ WAVELENGTHS

180°
2108 150°
240 120°
P — e —— -~
\J
/
/ \
2704 ¢ { { } |- {90°
2. 1 10 05 0.5 1.0 1.5 2.0
\ A ‘ /
S - ~
300 s (oM
330 30°
0° 2-68
180°
T
2102 150°
240 120°
PR b i -
n / \
270 \ 4. 90*
20 1. 20

74

b R S g o i e o oo

A)
Ya

o 2-67




180°¢

21
. 0 150°
240 120°
3 —_m T~
e
—o—t2— 2707 }
o| o 20 15
o] o
o | o
—o
o 0
o | o
° |0
0,10 300
-1.0 % +1.0 330 300
DISTANCE ~ WAVELENGTHS o 2-70
180°
a 2102 150°
240 120°
3 P s
I/ ‘ ’ \\
o 7
rp‘ 270t 1 # T -1 + 1 90
olo 25 .5 0 05 05 Lg 1.5 2.0
6|9
\ /
s 3
[} [-d /
-o—1! _
3¢ 2 -t 4
% )
-1.0 % .0 330 _ 30°
0 2-69

DISTANCE ~ WAVELENGTHS

75

P

NP [u——

PT—




Pr—
A

210 150°
4
240 120°
- a— g o -~
3
I\ ¢/
oo /
of{o
4 o 1 |
120 270% 1 14 1 T 1 T 190*
o ° 20 15 I8 05 05 ) 1.5 20
ol e
o1o° \ /
oo
S
L] ~_]| -
300 T (el
-1.0 % +1.0 330 30°
DISTANCE ~ WAVELENGTHS o* 2-12
180°
. 2102 150°
240 120°
3 - - -~
s L \ ' )
o]0
ols 270 [N\ A y
o o 20 1.5 1.0 0.5 o) 15 20
e | o \
o o
4 &
o °
K
o A

-1.0 *

OISTANCE ~ WAVELENGTHS

+.0

76

2-71




-

=10

4

+1.0

DISTANCE ~ WAVELENGTHS

2102

-1.0

3

+.0

DISTANCE ~ WAVELENGTHS

270% +

20 LS

11

o a n

ey




Bttty

s e B e

:.olooooooo
°°Toooo°°

-1.0 % +1.0

DISTANCE ~ WAVELENGTHS

»

gos ¢

qo°°ﬁ°°°¢oq°

%000

- 9 8 +1.0

DISTANCE ~ WAVELENGTHS

240

270
2.0

300

270

180°

210

150°

j20°
>§\
{90°

T T
‘ 05 - 1.5 2.0
\/

78

60°
330 \ 3
o 2-To
180°
2102 150°
120°
T “'90'
1.5 20
X ] w
330 30°
([ 2-75




180°

»

T

T

*Yoo0¢000?

270

°°+ooo¢oooT oo

e

-1.0 [¢] +1.0

DISTANCE ~ WAVELENGTHS

180°
) 2102 150°
o8,
2
o]0
-] [}
-] -]
—@
-] -]
e |8
—0—1 20— 270
o.lo
op
1
, N 00 s (o x
i
-1.0 0 +1.0 330 30*
3 2-77

DISTANCE ~- WAVELENGTHS

79




el

2108 150

s 8
2
N
AR
B

io

270% |
20

300

xo

DISTANCE ~ WAVELENGTHS

+1.0 330 30°
& 2-80

-10

2102 150°

IS

.uodooofo
©004000$°°

3#

-

-0 o] +1.0

DISTANCE ~ WAVELENGTHS o 2-79

80




180°

. 2108 150°
240 120°
3 P — g -
7
/
/ ‘ ’ \
/ /> <\ \
2 270% 1 1‘— { ¥ T % 1 19
2.0 !;5 1.Q 0s ’ ‘ 0.5 .0 1.5 2.0
\ /
\
Wﬂm’ oubooo ~a —
300 ™ 50
-3 o
0 { o
o
°°°lﬂooo:oeo‘°°° —
-1.0 0 +1.0 330 30°
CISTANCE ~ WAVELENGTHS o* 3 -2
3
2
!
00Po
000%P° OT’ ?%Poo,
-4 (-4
o (]
(] [
®ocboooposop®®
-1.0 (o] +.0

DISTANCE ~ WAVELENGTHS

§ b bt ey j

oy

s T




pssaata i

Sl SAEENE DO NN R e

Sadivis

[POTT——

180°
2108 150°
4
240 120°
3 - — e . ~
N
\ /
2 2707 } ! { t i t {90
20 15 0 05 (4‘ 05 LO 5 2.0
\ /
009 000pooo %0
o ) -/ A S 75
o o 300 S~ 60°
Oo °°°
-1.0 0 +1.0 330 30°
3-4
DISTANCE ~ WAVELENGTHS o
180°
4 2102 150°
240 120°
3 - - T -~
2 270%
20
obooop,
op0oopoc
[} (-] 00
o 0
oooIoeo
-0 0 H.0

DISTANCE ~ WAVELENGTHS

Vi

82




o 1t
°b°°° 9006?

=10 % +1.0

DISTANCE ~ WAVELENGTHS

F-3

000P0°oPo0OCp,

sjE ——3

%00pooo ooob°°

-1.0 ;% +.0

DISTANCE ~ WAVELENGTHS

2102

180°

330

o.

150*

120°

60°
30°
3-6
150°
120°

83

3-5

““um-—.-a




e LI LT PO

oo )

&
-1.0 ) +1.0

DISTANCE ~ WAVELENGTHS

— 3
2
[ 0a® o00pooo
3 e
°3°rooo;ooor5°°
-1.0 %7 +.0

OISTANCE ~ WAVELENGTHS

180°*
210% 150°
240 4 120°
Al (> \
i ..‘ , \

2707 T~ | 1 / U ; T 190°
2.0 15 =il Q Q 8 1.5 2.0
N

Y,
300 v ~~L -~ \‘ 60°
330 30°
o 3-8
180°
2108 ISP'
2 0' 120°*
270 90*
20 2.0
00 60°
o 3-7

84




-10 +1.0

DISTANCE ~ WAVELENGTHS

»H

2
gopooopooo

ooop®
)

—4
-1.0 [¢) +.0

DISTANCE ~ WAVELENGTHS

240

270"
20

300

150°

3-10
”ﬂ_gw
2102 _‘~§\\‘\ 150*
_do 120°
7/
|
AW 2. 72
t\ M N
5 > qa"f 0&~T0 15 20
\ , /
1N
\ /)
. aed w
L ,
3 \ 30
o 3-9




180°
210 150°
240 |20°
P o i -~
N ’
IO TR
Pooo \f
(-] 270.‘ B % 1 T = T 1‘30’
b4 2.0 15 ) 05 05 e t.5 2.0
noo \ /
300 J)~—1 - \ 50°
O e/ ™ <
-10 ) +1.0 330 300
DISTANCE ~ WAVELENGTHS o 3-12
180°
//—
" 2102 150°
——‘_\
240 120°
TS
3 , \
/ \
/ A \
000 ?2°——P-°o¢-°° 27 ’ \ ‘, 90°
o to 20 |'.\5 13~ 05 05 ) 5 20
o 0 ‘ "
6-00- \ / \ /
°Tuooapoool°
|
300 -~ "‘""’ 60O*
S <X
-1.0 é 4.0 0 30°
DISTANCE ~ WAVELENGTHS o 3-11

86




180°
. 2102 150°
240) 120°
- -+ -
3 AN
ooapulupleobO‘)o ~
X > W
° 2 5 @ 270 —{90°
g /
\ N
| ( Y,
— -
300 l -1~ \ 60°
-1.0 ) +1.0 330 300
DISTANCE ~- WAVELENGTHS o° 3-14
180°
a 210 Y 150°
240 120°
3 P — -~
o
odobﬁo °°°P°°o¥
oqi o
o 2 e 270
+ of 20
%00po0opooop®®
|
300
-1.0 0 +.0 330 %0°
> 3-13

DISTANCE ~ WAVELENGTHS

37




P ]

4
T
3
poOOOPOOO
oooo P p°°°‘
M o
d’°°o 0007
|
-10 % +10

DISTANCE ~ WAVELENGTHS

OOODOOogn

00
00

2
OpooopooopP

TSNS .

-

%

|

42 J

~1.0 0 +1.0

DISTANCE ~ WAVELENGTHS

180°

2102

150°

240, 120°
-_ T~
2704 + \'/ } 90°
20 I',S P o‘5 J 1

330

Uy ¥
‘ 05 o 15 20
\ ' /
~N
300° - 60
s,

30°

L 3-16
i80°
210 150°
23 .
_ -J_ - 120

33

=7
4

e = 60°

s 3-15

88

TS it ey S o i




2102 150

2 270% , {
20 15 Jo o5 w 20
\ ‘ \\
00°° \ //

o d
300 1 .
aooo 60
-10 % +1.0 330 30
3.18

DISTANCE ~ WAVELENGTHS o*
180°
10 .
. 210, 150
240 120°
3 —m T~ -
' A ) ]
2 270 ~f N } % $ 90°
20 L5 19 ' 08 10 18 2.0
N J ]
/
woOow \ ]
0°° Y
-_,7 I
P
°0° “’OO 300 \ QJ._’/ -
{orot” ; 4
= oL 41.0 330 30° . .
—~—— ] 3 - 1 7
DISTANCE ~ WAVELENGTHS o
&

89




P—-‘Iﬁ*

2

!

o°°° o®°
atooquq&
&
-1.0 0 +1.0

DISTANCE ~ WAVELENGTHS

180°
a 2102 150
120°
3
2 90°
20
oo"'
o*°
[}
J ,o*
04° o
000909
o>—
-1.0 0 +.0 330 30°
DISTANCE ~ WAVELENGTHS o 3-19

90

— et B e e =




-1.0 +1.0

DISTANCE ~ WAVELENGTHS

»

g
~1.0 o +.0

DISTANCE ~ WAVELENGTHS

180°

2102 150°
240 120°
-1~
270% { 190°
2.0 1.5 2.0
2
S
300 — 50
———
330 30°
L 3.22

180°

210> 150°*
240
2707 1 +
20 1.5 1.0
\
00
330




-1.0 % +1.0

DISTANCE ~ WAVELENGTHS

F-3

=10 ? +.0

DISTANCE ~ WAVELENGTHS

180°

ig0*
2102 150*

240 120°

2.0

o 3.23

92




-1.0

+1.0

DISTANCE ~ WAVELENGTHS

4
3
°b°°° .11y
0°° 2
o°° °‘,oP"o
0004099
t
s 18

DISTANCE ~ WAVELENGTHS

+HO

2102 150°
24 120°
”—1»§\
/ ‘i /4'.
270% i ' } 9
20a 15 Ig di"'”‘..;' 10 26
\
\»“‘I!? Aﬁ
0.‘ s..—” 60*
330 30°
0. 3’26
180°
2102 150°
240 j20°
’__—1-\\

270% t 90°
20 L5 : 20
00 b
330 30°

o 3.25

93




edieen  MNER ENEN O E G e e

no°;°°° oee
0°° °°°
{;00 ? °°°¢3
-1.0 % +1.0

DISTANCE ~ WAVELENGTHS

-1.0 o] +.0 330 30°

3-27

DISTANCE ~ WAVELENGTHS o*

94




-

~-1.0 é +1.0

DISTANCE ~ WAVELENGTHS

I

600p0%0

~LO 0 +.0

DISTANCE ~ WAVELENGTHS

2102

330

2102

95

180°

z, L;:gg‘

150

. 2o

3-30

3-29

AP i) 4 Raistes § Db, 1 )
“MM‘ L) tﬂm‘ [




v —— Wrmuarsy smpontcns .

DISTANCE ~ WAVELENGTHS

oou‘p?goooo}

9
°° °°
) 0
0°°
000 00°9
2
|
-1.0 é +1.0

DISTANCE ~ WAVELENGTHS

S

300

210

&

\

3

[

96




S| of

-1.0 % +1.0

DISTANCE ~ WAVELENGTHS

3
259085
LAl I
Ol ]
- '—,0
i
°0 ° (-}

a X¢J * +.0

DISTANCE ~ WAVELENGTHS

B N EE e d R

2102

180°

150°

240 120°
!
27¢ g T |9°.
2.0 15 2.0
i
)
300 60*
3-34
180°
2108 150°
240 /7 120°
- T —
270% } 1o d
20 1.5 2.0
\
OV bl
330 30°
e 3.33
97

)

l
1
]

R e R B P e T B RS AT oA A D F A SR 4 Fororome 55 o =




- o —— A — W doaarnit

oor Grmtitiig

Sp——

an g oo pra————

4

-1.0

o f____ﬂ_ 272{0

A

°° °°°
? “ooo 300¢
00
#_
o] +1.0

OISTANCE ~ WAVELENGTHS

330

98

A A i 7 S

210 150°
-
2409 120°
- - — ~
+3
| %
007%% / )\ /
° g \ l
@# 270 { ! ' } | looe
o° Py 2 15 10 05 5 15 20
0
AR \
] o°
o o°
-2 —of\ ' L /
g o°° \ ' ~_L A i
(- 114 300 60
-1.0 é_ +1.0 330 30°
DISTANCE ~ WAVELENGTHS 0° 3-36
180°
210 150°
4
240 120

3 -7~

(10

3-35




=10 g +1.0

DISTANCE ~ WAVELENGTHS

180°
) 2102 150°
240
3
297%%"
o o
{ [
0& 2 £ 2rof {
o (-] A ()
4
& o?
o o°
1 1"'!
— -
© L 4 300
-1.0 - +.0 330 30°
= . 3.37

DISTANCE ~ WAVELENGTHS

99




ot b

o o e

-1.0 —8 +1.0

DISTANCE ~ WAVELENGTHS

. 007°% |
3 o o:
b 2 —?—o
00 °°°

ERcd

0 | 0

%09 |,

-1.0 Ag +1.0

DISTANCE ~ WAVELENGTHS

240

300

240

2102

330

2102

100

180°

150°
120°
PR -+ -
kY
\
f i {90
05 . 5 20
/
/
/
S~ 60°
30°
< 3.49
180°
150°
- 120
_

60°

o* 3“39

U ———




-0 8 +1.0

DISTANCE ~ WAVELENGTHS

H

.1

%
o,roo

2102

150°

-1.0 g +1.0

DISTANCE ~ WAVELENGTHS

101

3-41




3

o prenm ——_— " L ——_— — oo PO A -

DISTANCE ~ WAVELENGTHS

102




~1.0 % +1.0

T
T %
Tooof®

°°°L°

DISTANCE ~ WAVELENGTHS

; .g:‘b 2
404
? .p°°
Coet®® |
- >
1.0 0 +1.0

DISTANCE ~ WAVELENGTHS

B
33 30°
0 3-46
180°
2i0 150

L 3.45

103

L bl } 4




Je—

——— .

q——

-
-10 0 +1.0

DISTANCE ~ WAVELENGTHS

180°
2102 150°
4
——
o? 24 - 120°
- - P -~
-3 \
oq
[+ +.° /

‘ o) \

-3 )

%0099°
2 270% $ $ } } 90°

20 LS " 05 : 2.0
\ /
S /
1 ~
-
~ o - 00
-
-1.0 0 +1.0 3 30°
DISTANCE ~ WAVELENGTHS o 3-47
104




180°

2108

-1.0

+1.0

DISTANCE ~ WAVELENGTHS

+.0

DISTANCE ~ WAVELENGTHS

330

240 4
3 -~
N
o
o AR )
4h 00 s y y V. ! 3o
: I 05 0 5 20
4 3
[ /
'oa p - g
0’0 300 ~= TL' - ' 60
0

2102

LS 1.0

XN

105

3-ay

T S




[rs—

i80°

2108 150°
4
24 ‘200
PR T~ -
3 \D
0 Y
0° ,
j Sy A /
o ’
[-] ! N
-—12 270%— } } { ' 90°
] 2. 15 {0 05 1.0 1.5 2.0
o 0 \
0
0
s
- /
q -
o 300° —~1 50°
hd e
—e
-10 0 +1.0 330 30°
DISTANCE ~ WAVELENGTHS 0° 3-52
180°
2108 150°
4
240 120°
3
)
°° -2 270% 2.30'
o 2. .
[
4 0
2
S
'J: 300 (o
—e-
-1.0 0 +1.0 330 30°
DISTANCE ~ WAVELENGTHS [ 3.51
106




>

2102 _\o.

240 ' 1 120°
.%T . )
3 AN /
A . LN
2 270% { } % 90
(-] 0 2.0 L5 Q 05 1.5 2.0
| £ X7 \
\
! °° 4
|
’o 300 — 60°
-10 4 +1.0 330 30°
DISTANCE ~ WAVELENGTHS o 3-54
180°
a 2105 150°
240 _ ' 120°
3 -
ol' ” ,"
7~
F NN /)/
-2 279 | \ { t % ' m 90"
.5 10 05 Q i5 20
J | 2
—- \
4
i
... 00 ‘ V 60
-1.0 % +.0 330 30°*
DISTANCE ~ WAVELENGTHS o 3-53
'J’
107




=10 o] +1.0

DISTANCE ~ WAVELENGTHS

-1.0 0 +1.0

DISTANCE ~ WAVELENGTHS

- . e,

150°

108

3-55




4

2108 150°

240
h—_—ﬁ»s
tJ
Q
Q
o
4 (]
[
[
%. 270% 1
0] 2.0 1.5
0@
\
300
-1.0 0 +1.0 330 30°

DISTANCE ~ WAVELENGTHS

[ ]
(4
h 4

2

¥,
o

4

-1.0 0 +1.0

DISTANCE ~ WAVELENGTHS

o* 3-58

109

' R ﬁ,gu}j‘»‘u:—«:‘;‘y';‘~""'%’;é?§éi%ﬁé’ﬁ‘ﬁmu;%:fﬂ:~ ,f%jé:‘?r SSRGS s oS E St ke an e o refne T
«




ilo




-1.0 % +1.0

DISTANCE ~ WAVELENGTHS

-10 3 5O

DISTANCE ~ WAVELENGTHS

180°

210>

(e
S
K)

) Q \‘q

330

o %7

111

= 3.61

e AR

RS

Lo iaadl s =" [~

T RN T L R




o
0?70 2102 150°

[-]
A
(-]
[-]
-] 2407 120°
[-] L

[
0
r i
9°°
2 - — 270% }
20 IS
1
I
E)
H 1
i 300°
',
-10 0 +1.0

DISTANCE ~ WAVELENGTHS

-]
°0
Q
°° 12¢°
g 34
g
i
2 270% 90°
20 70
! . /
300 €0°
y -
-1.0 [s] +1.C 330 30°
DISTANCE ~ WAVELFNGTHS 0* 3-63
2 I
i 112

Pr———cn
b .




o

-0

150°
120°
ouﬂo \
o | o
S 1.9 \
3 Y L 190°
o ° 10 1.5 2.0
0 ) /
o o /
0 0
0 -3
0 0
o —Q
o 0
% g 60°
o )
o° K
op
S +10 330° 30°
DISTANCE ~ WAVELENGTHS o° 3-66
180°
. 2102 150°
—
24 120°
, P N
/ ‘ \
o°° o°° | Y, \ \
a r i N\ 1 "
2 270 -+ 1 T 14 T 90°
o o I ¥ 1}
S 3 20 1.5 iq 05 05 10 1.5 2.0
3 )
o
[ ()
o o
o o
8 l_g - -
] o 300 ks 60*
o 0
% 0
(-]
o° o°
b/
~-1.0 0 +.0 330 30°
DISTANCE ~ WAVELENGTHS o* 3-65
113

g m e e

o P A R O T A PR e R S TR N R a0




PrE——

2108

150°

240)
3
0°Po
o) [o}
o Y
0 o
0 o
2 1.9 270°
4 9 20
0 0 !
o °
o o
0 °
o o
° o
1§
~ -
° o 300° -+~ 60°
o | o
o lo
-10 0 + 0 330° 300
-——-—’
DISTANCE ~ WAVELENGTHS o* 3-68

&0

2102

160°

/////ﬂ———_‘\\\\\;jgi\\\

n

o o
°°d°oooooo°b°°

ooomooonoo°p°°°¥
-]

od
L)

-1.0 o] +.0

DISTANCE ~ WAVELENGTHS

114




e

180°
[
2108 150°
4
2407 120°
P - —— ~
P
o | o
o o
§1-% P
P o / \
0 ] | \
g 2 270°% 1 T T i 190°
° b4 20 L5 10 05 05 1.0 L5 20
o | @ \ i
....._--_% \ /
o P
/
o o
518 d
~ - ——
°° O° 300° ™ 60°
\_/
-1.0 0 +1.0 3308 30°
DISTANCE ~ WAVELENGTHS 0° 3-70
189°
2102 150°
4
240 120°
3 T~
olo
o"l'o
ol o
- A
b4 e / \
9 o 1 i y \ '
2 270 } } 90°
9 —é 20 5 0 05 0.5 1Q L5 _;.‘o
0 0
3 \ /
¢ 0
-] [-] \\ /
% ' N 7/
) 100 ~ e -~
0lo
(7’
—/
<
-1.0 2 +.0 330 30°
N
DISTANCE ~ WAVELENGTHS o 3-¢9
115

e




189°

3-71

116

DISTANCE ~ WAVELENGTHS

o
Wo 0 Wo
o ° O ° o~
8 3 S 3
0 )
3 1o & 3 1o
- - 4 -~ G - - -
Ve
L@ |
© o
\
C Y ‘ \ / ’ \
! ! e ol . 1
1 + - o @ — +
v XTINAY v XTINALY
\ © / \ -
L0 -G
o ~ALNT X 3 ~ o~
~ 2 & w
- K
&) : 5
O -
b4 o w M. o 3
SN Py
(%4 ©
e ~
& ~
o Q
+ % +
Z
o
&
00000006 o @ dooogoooan,
.14 Loooo S 00° 9 oomv
T ¥ + ﬂ fo = H ¥ —0
o o
() () ?
o o ) o
®00docodoaod®® g ®0do00doooao°®
bt
0
| _Jo 3
T

~1.0




T —

4
oo
(] [-]
(] [
(-] 3 (-]
[ -]
4 (-4
o 4
-] -]
[
-4 -4
[+] 0
(-] 2 (-]
(-] -
-] 0
-] 0
-] 0
°° °°
(-]
i
-1.0 0 +1.0

DISTANCE ~ WAVELENGTHS

°U

o
ooooo-o°°°b

N

-]
_%OJ
°°°

.
-1.0 c +.0

DISTANCE ~ WAVELENGTHS

1807
210 150°
2405 120°
/
/ ‘ \
270%} } t { } SN } {ooe
20 18 i0 05 05 10 1.5 20
/
’ /
S -
370° -~ 60°
330° ,/6"
5 3-74
180°
2|o~/_ 150°
]|
240 120°
AT~

330

117

= 3.73

T e s s el SRR S S B T S




180°

2102 150°
4
op
o“[o
Q
ST
R o o 240 s 120°
2 [ o P ~
S 1°73% N
o o \ / \
s 1<
o o / \
s | 8 \
o—12-8 270% { % t t } 1 190°
° ° 20 's Q05 05 e 5 2.0
°° °° \ ]
O
N
/
| ol PV
~ -
300 -1 60°
’\
-10 0 +1.0 3303 30°
DISTANCE ~ WAVELENGTHS o 3-76
180°
) 2102 150°
o | o
g °° 2407 4 120*
o |, 0 -~ ~
o o S
g | \
| 4 X
S S / \
s |,
—+2 270% 4 + 4 } i t {90°
° é 20 (5 i0 05 0.5 1.0 15 20
21
oo \ /
%ob v,
i
300 -1 60°
. y
-1.0 0 +.0 330 30°
3-.75

[ISTANCE ~ WAVELENGTHS

118

A oG




3

oo
on0oP T°°°°°o
« o
o
%00pooowooP

180°

150°

120°

2 270
-
2.0 15 10 {
Opl? s 20
] N I
S~ -
300 —~ 50°
-10 g— +1.0 330° 30°
DISTANCE ~ WAVELENGTHS o* 3-78
180°
2102 150°
4
P,
o | o
0O o
s | 9
240 120*
2 3 2 AT~
0 0
-4 o
0 0
S s
o o /
0 1
%—--z 270 {
> ;.f 20 15 re
%p° \
\
!
300
<
-1.0 0 +1.0 330
DISTANCE ~ WAVELENGTHS
Ll
119
R e e R S e e B R R e R R YR e R

prwonss, AN MU SN eee e

[




\“%

(-3
O

180°

2:0/—

°° fl 150°
(] o
o Y
g o
&%
b4 e 240 e 120°
e 1|, o N g
-] o
o o
0 0
0 0
-] (-]
o 0 ‘ ’
% |2
270° } } a0°
or 20 5 S o5 05 .' 5 2.0
\ /
\
I - _
300° -~ 50°
.
~10 0 +10 330° 30°
DISTANCE ~ WAVELENGTHS o° 3-80
180°
00 150°
o %]
0 -]
[ [~}
- (-]
o °
8 9 120
o 30
[-] [
0 -3
2 | ¢
° ]
5 | & ‘
s 90°
L% 0 5 2.0
/
\ /
-
300 ik uad 60
] ,
-G 0 +.0 330 \ 30°
0 3-79

DISTANCE ~ WAVELENGTHS

120




. o

180°
2i0 150°
16
240 j20°
12
o A
o
Cd -
- 270 d \} {90°
2.0 2 |/ 5 zlo
!

4

300 60°

-4.0 [o] +4.0 330 30°
DISTANCE ~ WAVELENGTHS o° A-2

16 210 150°

240 120°

- -
2
AV
8 27 t A 9(r
20 8 1.5 2.0
00 b{J
—-40 o] +4.0 330 30°
A-l

DISTANCE ~ WAVELENGTHS

121

T T

oy

I s i — b ) f o1

! prverrmd

brénaimees




180°
® 2108 150°
<
240 120°
12 a8 \! B
Y.
8 270% { {90*
20 L5 -y L5 2.0
L]
300 60°
-4.0 0 +4.0 330 30°
DISTANCE ~ WAVELENGTHS o* A-4
180*
2102 150°
16
5
24 120°
—
8 270% — 90*
20 1.5 20
\
4 Y
- 7, A
300 . 80
—‘.o o *4‘0 330‘\ 50.
A-3
DISTANCE ~ WAVELENGTHS c*

122




Frmn.

iabar il

»

-4.0 o] +4.0

DISTANCE ~ WAVELENGTHS

»H

—-4.0 (o] +4.0

DISTANCE ~ WAVELENGTHS

240

150°

330 30°
0° A-8
180°
2108 150°
240 120°
270% $ } 90°
20 1.5 -4 ’ 15 2.0
300 Q 6O
330 30°
0 A-7
124




: T H 180°
2102 i50°
i6
P \
240 {20°
- 12—+
1& 2707} } }- {90°
z< 15 1.5 2.0
300 60°
-4.0 0 +4.0 330° 30°
DISTANCE ~ WAVELENGTHS o° A-10
180°
" 2108 150°
\
240 120°
2
. \
g 27 1 1 ')‘ op
20 1.5 20
\ 4
7\
X,
.
00 b0
-4.0 0 +4.0 330 30¢
A-9
DISTANCE ~ WAVELENGTHS o*
125

ered Aol b ] = b0 A KEIWIN

o bt 8

[yT— povpd Bopne o

-y

§ewreny

zlan. ow g 14’

iianiel ey




Harre sam waers

Bikroerrw,

€ s

FIOrm——

PoTye——,

[P,

T 180°_
212 1 \l.50’
16
240,
12
8- “ 2709 .
20 i5
4
300° v 60°
-40 0 +4.0 3307 30°
DISTANCE ~ WAVELENGTHS o° A-12
180°
2102 150°
—ti6
}
24 120*
2.
8 270 | 90*
20 W5 2.0
|
300 (o)
- 4.0 o] +4.0 330 30°
. 4
DISTANCE ~ WAVELENGTHS o* A-1
126
- T T e ST




-4.0 0 +4.0

DISTANCE ~ WAVELENGTHS

270

2105

180°

330°

2102

30°
L A-14

8 270 90°
20 (-] 20
_‘4
60°
~-40 o] +4.0 330 30°
DISTANCE ~ WAVELENGTHS [ A-13
127

—t  WEE mR e

vt

k

birmoiod

R e T T B P

i‘wﬂwﬂ »t Foua B!M«M'.ila




Burtrhionand

180°
e

-40

—4.0

‘\ 2108 150°
- 16
L
240) 120°
12 Nt \J | ’
8 270°% t Z j90°
2.0 15 r - 1.5 2.0
4
300 v 60°
o] +4.0 3303 30°
\_ A_lb
DISTANCE ~ WAVELENGTHS 0°
180°
2' L. *
6 Q 150
120*
r
8 90*
2.0
4
b
'
0 +4.0 330 30°
\ - A _15
DISTANCE ~ WAVELENGTHS O
128




-

-
@®

H

-4.0 0 +4.0

DISTANCE ~ WAVELENGTHS

12

@

—40 o] +4.0

DISTANCE ~ WAVELENGTHS

180°
2102 [~ 150
240 120°
270% + 90°
20 15 2.0
\J
300 ek o 600
3307 30°
ng A-18
180°
2102 150*
240 120°
\ e
/D
27 90
20 1S ®» 15 20
T~ — e 60
A-17

129




——— — — — | st

180°
2102 150°
16
240) J 120°
12 LN\ f 4
) g
W2 ‘
8 270°% { 90°
20 1.5 0 ’ ‘ 05 0 .5 20
4
300° s 60°
-4.0 0 +4.0 3308 30°
DISTANCE ~ WAVELENGTHS o A-20
180*
6 2102 150°
240
4.2
8 270
20 1.5

E Y

-4.0 0

+4.0

DISTANCE ~ WAVELENGTHS

130

— A-19




E-Y

-4.0 (o] +4.0

DISTANCE ~ WAVELENGTHS

o

-4.0 0 +4.0

DISTANCE ~ WAVELENGTHS

2105

240

150°

120°

270 90*
2.0 2.0
300 (o d
330° 30°
0 A-22
180*
5 210% 150°

270

131

A-21

=

i




e onchoniny

[R———

180°
Q 2102 150°
240 | 120°
T /i
i2 \ i \\ . i
8 270% 1 2 K - {90°
2.0 15 0 r ‘ & L5 2.0
* ' ‘ ) \{'
3009 h ‘ 60°
-40 ) +4.0 3307 30°
DISTANCE ~ WAVELENGTHS o° A-24
180°
6 2108 150°
120°
8 27 90°
2.0
50°
-40 o +4.0

DISTANCE ~ WAVELENGTHS

132

L




180°

2105 150°
6 ——ft——
240 120°
12 4

20 1.5 2.0
4 1
300 h 60° i
-4.0 (o] 4.0 330° 300
DISTANCE ~ WAVELENGTHS 0" A-26
180°
16
120°
)
e S0 -
2.0
3
& ]
b
1;1
5
£
-4.0 0 +4.0 -
A- i
DISTANCE ~ WAVELENGTHS o 25 H

133

[ s




! 180°
‘ 2108 150°
6
2409 120°
12 /
8 27°o ‘ “a [-To
2.0 W 5 20
4 !
300 60°
-40 0 +4.0 330° 300
; DISTANCE ~ WAVELENGTHS 0° A-28
i
AN 180°
. 2102 150°
f 240 4 120°
; 4 2
20 Is W W 15 20
300 \J ~4 60
-~4.0 o) +4.0 330 30°
~-27
DISTANCE ~ WAVELENGTHS o A-2
134




Pe” TAVEE RN

>

H

-40 0 +4.0

DISTANCE ~ WAVELENGTHS

16
{2
V4
- 40 [o] +4.0

DISVANCE ~ WAVELENGTHS

180°

2102

240)

330

210>

™
o

30°

20 1.5

135

= T R T R e R R O R TR R R R A R R I R 8

150°

120°

90°
2.0

60°

30°
A-30

f20°*
—— 2 9'
30°
A-29

K
e

Dtined  joeseed oEEIR  TREWO

| PO




[oTTe——

——— M B e

fommtnsy

Whrdurd el

PR

180°
6 2105 150°
2407 120°
12
8 270% i 90*
2.0 15 5 1.5 2.0
4
9 »>
300 ANV Boe
-4.0 o] +4.0 330° 30°
DISTANCE ~ WAVELENGTHS o° A-32
180°
5 2|0°/— 150°
é’? 240y, A 120
»
12 - .
8 270% 1 1 90
20 L5 1.5 2.0
4
300 60*
~40 0 +4.0 330 30°
DISTANCE ~ WAVELENGTHS o A-3]
136




phemaes

.
180°
2102 150°
16
2407 120°
12
ﬂs 270% { %0°
20 15 15 2.0
300 60°
4
|
-4.0 o] +4.0 330 30°
DISTANCE ~ WAVELENGTHS o* A-34
180°
210 150°
6
/
240 120°
P e sl d
2
8 270 ! 90
20 .5 15 20
8 d.,
300 60
~4.0 o +4.0 330 30
A-33

DISTANCE ~ WAVELENGTHS

137

~—  —

[T ]

ppr—

o

i ]




[ry—

]
+ s
— 2
8
a =
~-4.0 [o] +4.0

DISTANCE ~ WAVELENGTHS

16
L
ja
8
-40 (o] +4.0

DISTANCE ~- WAVELENGTHS

180°
2102 150°
2407
270
20 15
300
330°
‘ao. -5 \
2102 150° gy
240
270
20
390

o* A-35

138




180°
"
: 210 150°
16
240 120°
12
' 8 270% } {90°
2.0 1.5 2.0
b
H
! 300 Lo i
| |
-40 ) +4.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° A-38 l
180°
2102 150°
16 —+
240 120° ]
12
: A\ a ]
8 2 1 1 -— A 0
20 5 15 20 %
Y/ -3

n.wmwg

4 oan

¢

)
vavenunarnd

—~4.0 [0} +4.0 330 300

rampin g

st 4

DISTANCE ~ WAVELENGTHS o* A-37

T Af 139

oo
i

v
m r Spim s

H
iy, aettl

e e —mmnmeen WY P




i 180°
i
2108 150°
6
240) 1200
i ’ \
8 270°% ! 90°
20 LS 0 ( \ 3 15 20
4
l 300° v T 60°
l -40 ) +4.0 5308 30°
l DISTANCE ~ WAVELENGTHS 0° A-40
180°
- . 2102 150
240 \ _jr_ / 120
12
A\ Y
» s
i
8 270% { 20°
. 20 L5 1.5 2.0
_A'
300 Jod
-40 0 +4.0 330 3c°
DISTANGE ~ WAVELENGTHS e A-39
. ) 140

B




T

ot gt Ty

&

F

-40

0

+4.0

DISTANCE ~ WAVELENGTHS

‘@

-4.0

0

+4.0

DISTANCE ~ WAVELENGTHS

180°

150°

270

2105

141

180°
130°
120°
&/
. ! a0
~a e LS 2.0
[N

A-4]

Lastnd i IR S

o
N

feamobing

Paewineg uz

PO §
PRt

$rariseieiionh
o

i




[P

[

F { 180°
’ & 2102 150°

@

270
2.0 1.5

300

&
2

T ‘ \ 60°

-4.0 ) +4.0 33 30
DISTANCE ~ WAVELENGTHS o* A-44
180*
" 2100 \ISOo
* ’4'
240 120°
&
8 210% { 30
20 15 20
_A'
DU )
e
- -4.0 ) +40 330 30°
OISTANCE ~ WAVELENGTHS o* A-43

142




H

-4.0 0 +4.0

DISTANCE ~ WAVELENGTHS

&

—40 0 +4.0

DISTANCE ~ WAVELENGTHS

270

330

O.

120°

30
A-46

143

A-45

MA -. w‘

s i

Sk hetnand




pSTR——

E-Y

-4.0 0 +4.0

DISTANCE ~ WAVELENGTHS

&

@

»

-40 (e] +4.0

OISTANCE ~ WAVELENGTHS

240

300

2108

150°

50°
330 30°
o* A-~48
180°
2102 150°
—
120¢
2¢
e
o° A-47

144




180°
2105
16 -
24
12
8 270% 1
2.0 1.5
4
300
-40 o] +4.0 330

DISTANCE ~ WAVELENGTHS

~4.0 Q +4.0

DISTANCE ~ WAVELINGTHS

145

150°

30°

A-50




7 180°
6 2108 150°
i
{
{
k;
12
8 270
H
-4.0 0 +4.0 330 30°
- A-52
DISTANCE ~ WAVELENGTHS 0
180°
16
—--lz
( 8
{ 4
H
-40 0 +4.0 330 30°
L A-51
DISTANCE ~ WAVELENGTHS
4
1 146




-4.0

)

-40

~

C

+4.0

DISTANCE ~ WAVELENGTHS

180°
6
240
12
Ws 270% i
2.0 LS
4 \
300 I 60°
(o] +4.0 330 30°
DISTANCE ~ WAVELENGTHS o* A- 54
180°
210 .
© 10 150
2

20 1.5 W o.s < 15 20
4 t
)
\J

147

Sosomnd " A




L/j

2108

-4.0

iy iy v

-4.0

240
12
8 270%
20
4
300
o] +4.0 330 30°
DISTANCE ~ WAVELENGTHS o°* A-56
180°
6 2102 150°
240 4 / {20°
12 O O /
\J )
- QW é
, orod a\Vd
20 1.5 ( ‘ 15 20
4 I ,‘
00 o . 60°
0 +4.0 330 30°

i St s e emeem———

DISTANCE ~ WAVELENGTHS

148




807
2102 150°
16
240 120*
12
270% 1 90*
20 5 L5 2.0
|
300 60°
/
~4.0 o] +4.0 330 30°
DISTANCE ~ WAVELENGTHS o° A-58
180°
L) l ]
16 210 50
240 120°
- I —
12
8 27 = E lod
20 15 Y > 15 20
5 -y
v N
i
— 4
0 P~ — g ‘ 0O
—4.0 o +4.0 330 ’ 30°
A-57
DISTANCE ~ WAVELENGTHS o

149




]

e B R

180°
e
2108 150°
120°
12
8 {90
1.5 2.0
60.
-4.0 o] +4.0 330 30°
DISTANCE ~ WAVELENGTHS o A-60
180°
°, .
o 219 150
m 120°
8 | .
1.5 20
b
-40 [o} +4.0 330 30°
DISTANCE ~ WAVELENGTHS o A-59
150




180°
2100 150°
6
12
-4.0 (o] +4.0 330 30°
DISTANCE ~ WAVELENGTHS o B-2
180°
& 1]
6 210 150
240 120°*
2
—¢ 270 t 9Q0
20 15 20
U )
-4.0 0 +4.0 0 30° .
B-1l :
DISTANCE ~ WAVELENGTHS o
f -

151




.

p—

I

2108

150°

240 120°
12
8 270 } lao*
2.0 .5 2.0
300 60*
-4.C [o] +4.0 330 30°
DISTANCE ~ WAVELENGTHS To* B-4
180°
L) &
16 210 150
—]

240 120°

2

2
.
o 27 Q 0
20 IS 15 20
30 60
—40 0 +4.0 ’ 30°
o B-3

DISTANCE ~ WAVELENGTHS

152




-4.0

180°*
16
120
12
8 uor
15 0
eo.
o) +4.0 330 30*
DISTANCE ~ WAVELENGTHS o B-6

-40

180°
16
12
8
A4
0 +4.0 D 30
DISTANCE ~ WAVELENGTHS o B-5

153




T Prrsmmenin

At asetigiod ] — ——

M e ey

120°
12
=
8 } jooe
L5 2.0
60°
-40 ) +4.0 330 20°
DISTANCE ~ WAVELENGTHS 0° B-8
16
120°
12
1.5 20
50°
—40 ) +4.0
DISTANCE ~ WAVELENGTHS B-7

154







ine Rataapy o

b

-4.0

0

+4.0

DISTANCE ~ WAVELENGTHS

»

-4.0

0

+4.0

DISTANCE ~ WAVELENGTHS

240

g2

180°

150°

270%
2.0

300

330

330

156

120°
=Te d
20
60°
/
. 30°
= B-12
180°
i50°
{20
90"
2.0
e
/sf-
u. B - 1 1

R AT NG AT TSI

i




H

330

DISTANCE ~ WAVELENGTHS o*
180°
2105
16
240
12
8 270%
20
4
00
—-4.0 (o] +4.0 330

DISTANCE ~ WAVELENGTHS

157

150°

30°

120*

B-14

120°

B-13




Frea—

s ARSI R v

@

E-3

-40 0 +4.0

DISTANCE ~ WAVELENGTHS

o

-4.0 0 +4.0

DISTANCE ~ WAVELENGTHS

2108

240

330

0*

330

158

150°

120°

90°
2.0

60°

30°
B-16

30°




23

-4.0 0 +4.0

DISTANCE ~ WAVELENGTHS

E )

—40 0 +4.0

DISTANCE ~- WAVELENGTHS

180°

2102 150°
—
240 120°
270% T
2.0 1.5
,
) e
|/ «
300 ke (o
330 30°
0 B-18
180°
2102 150
120°
T 90*
15 2.0
50
g B-17

159




pon—

180°
2i02 150°
16
240
12
8 270% {
2.0 1.5
v 4
4 <
300 -1 (Fold
-40 0 +4.0 330 30°
- 8-20
DISTANCE ~ WAVELENGTHS 0
N
180°
2102 150°
16
240 {20°*
12
8 210% t { 50°
20 L5 15 2.0
4 ¢
00 “ o
-40 0 +4.0 330 30*
B-19
DISTANCE ~ WAVELENGTHS o*

160




180"
2105 150°
16
240
12
8 270% l/
2. |.\5
300
-4.0 (¢] +4.0 330 30°
B-22
DISTANCE ~ WAVELENGTHS o
180°
2105 150°
i6
240 4 120°
12
8 2 130°
1. 2.0

»

—-40 o +4.0

DISTANCE ~ WAVELENGTHS

161

B-21




150°

120°
12
3 270% t i {90°
2. 1.5 1.5 70
4
300° 50°
-4.0 0 +4.0 330° 30°
DISTANCE ~ WAVELENGTHS 0° B-24
180°
2102 150°
16
2409 i 120°
12
N
iy X
Ty «'a,
8 270° t . t 90°
20 L5 O 1.5 2.‘0
¢
4 <4
300 + 60°
-4.0 0 +4.0 330 300
B-23
DISTANCE ~ WAVELENGTHS o
162




[r———

——— —— N—— — om——

REFERENCES

Richmond, Jack H., "'Scattering by an Arbitrary Array of
Parallel Wires, ' Report 1522-7, 30 April 1964, Antenna
Laboratory, The Ohio State University Research Foundation;
prepared under Contract Number N123(953)-31663A, United
States Navy Electronics Laboratory, San Diego, California.
(AD 443 833).

Thiele, Gary A., ""Far-Field Pattern Prediction for Shipboard
Antennas, ' Report 1522-11, 31 March 1965, Antenna Laboratory,
The Ohio State University Research Foundation; prepared under
Contract Number N123(953)-31663A, United States Navy Electronics
Laboratory, San Diego, California. (Vol. I of this handbook.)

Thiele, Gary A., '"Memorandum on Shipboard Antenna Far-

Field Pattern Prediction, ' Report 1522-12, 1 July 1965,

Antenna Laboratory, The Ohio State University Research
Foundation; prepared under Contract Number N123(953)-31663A,
United States Navy Electronics Labocratory, San Diego, California.
(Vol. II of this handbook).




